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Oxford Dictionaries
• Searching for a word
• Dictionary entries are the lemmas of the word. 
• Lemmatising of input words is needed to direct the search for 
Lemmatising University
University
Universities
the input word to the correct dictionary entry.
• What happens if the user entered a miss-spelled (unknown) word?
• Gives 
suggestions of 
similar words
Univercity
university
inveracity
intercity 312/4/2011
Dictionary Entry
Dictionary Entry
Pronunciation
POS + Plural form
Dictionary 
entries
• Dictionary entry: Information provided
Meaning
Examples
Phrases
Origin
Meaning
Examples
Other 
Dictionaries
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What information can be provided 
by the Arabic dictionaries?
POS
Dictionary entry
Position in dictionary
Meaning
Pronunciation
Lemma Root Pattern Plural form
Examples
Related words 
list
A list of the words 
derived from the 
same root or 
words that have 
the same lemma
Morphological features
Detailed description of the morphological features of the word’s 
morphemes
Origin (relation to traditional Arabic Dictionaries)
Using a suitable font that shows the letters and the diacritics
Using colours to illustrate clitics attached to the word
Phrases, Collocations, Idioms
(meaning and examples)
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‘university’ in OED online
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Traditional Arabic 
Lexicography
• Arabic lexicography is one of the original and deep-rooted arts
of Arabic literature.
• The first lexicon constructed was kitāb al-‘ayn  ‘ 	 al-‘ayn
lexicon’ by al-farāhῑdῑ (died in 791).
• Over the past 1200 years, many different kinds of Arabic
language lexicons were constructed; these lexicons are
different in ordering, size and aim or goal of construction.
• Many Arabic language linguists and lexicographers studied the
construction, development and the different methodologies
used to construct these lexicons.
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Ordering lexical entries in 
the Arabic lexicons
• al-ẖalῑl methodology [5 lexicons]
– Listed the lexical entries based on the pronunciation of the 
letters starting from the farthest in the mouth to the nearest
• abῑ ‘ubayd methodology [3 lexicons]
– Listed the lexical entries based on similarity in meaning. 
• al-ğawharῑ methodology [4 lexicons] 
– Listed the lexical entries based on last letter of the word.
• al-barmakῑ methodology [11 lexicons]
– Listed the lexical entries alphabetically.
• Modern dictionaries uses a combination of root/word as 
lexical entries arranged alphabetically.
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http://www.comp.leeds.ac.uk/cgi-bin/scmss/arabic_roots.py
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The use of Corpora in building 
dictionaries – Example 1
Lexicographers
Selecting examples 
from concordance lines
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Lemmatized Arabic Internet 
Corpus
http://corpus.leeds.ac.uk/query-ar.html
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The use of Corpora in building 
dictionaries – Example 2
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The use of Corpora in building 
dictionaries – Example 2, cont.
• Frequency lists 
/measurements  
can compare 
between two 
words, and find 
how these 
words are 
related to each 
other.
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Collocations example from 
the Arabic Internet Corpus
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Oxford bilingual dictionaries
POS
French
English
Examples  from 
parallel corpora
Other languages
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Google translation
1612/4/2011
Oxford bilingual dictionaries
Dictionary entry
Meaning in 
English
Word list
Language
Dictionary entry
POS Pronunciation
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Oxford bilingual dictionaries
• Do users need to know the meaning of word in 
many different languages?
• Users need to translate from one language to 
another.
Connecting  terms with a central language •
(English) can connect two languages together.
• specific linguistic information to each word from 
their monolingual dictionaries can be provided, in 
addition to information of the central language 
(English)
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Arabic & Arabic NLP
• 200 million people speaking Arabic as first 
language.
• More than 1 billion Muslims need Arabic to 
recite the Quran ( the holy book of Muslims).
• One of the UN official languages.
• Increased potential for learning Arabic recently.
• Many commercial software companies invest 
in Arabic NLP.
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Why is Arabic NLP difficult?
• Complex morphology
– Words consist of multi-morphemes of 5 kinds
– Proclitics, prefixes, stem/root, suffixes, enclitics.
َو  َس َي ُُْآ َنُو َه
• 




 [ wasayaktubūnhā ] (And they will write it)
• Vowels & Diacritic Marks 
– 3 long vowels  ( ا alif,  و wāw,  ي yā’ )
– 3 short vowels ( fathah َ, dammah ُ, kasrah ِ)
– Other diaratics: sukūn ـْــ, šaddah ـّــ , tanwīn ( ً, ٌ, ٍ) 
– taṭwīl character ( ـ).
– hamzah (      ), tā’  marbūṭah (  )  and hā’ (  ), yā’ (  )  and alif
maqṣūrah (  ), and maddah (  ).
Conjunction Particle of 
futurity 
Progressive 
letter
Root / Stem Relative Pronoun
(Plural/Subject)
Relative Pronoun
(Object)
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Morphological Analyses of 
Arabic text
• Morphological analysis is 
essential for processing 
text corpora and building 
dictionaries.
• Existing Arabic 
morphological analyzers 
Morphological Analyzer for 
Arabic text
Step 1: Tokenization
- Different text types 
- Spell-checking
Step 2: Function words
failed to achieve accuracy 
rates more than 75%. 
(Sawalha & Atwell, 2008)
• We can not rely on such 
analyzers for further 
analysis such as part-of-
speech tagging and parsing. 
Step 3: Clitics, Affixes & Stems
Step 4: Root/Lemma extraction
Step 5: Pattern generation
Step 6: Vowelization
Step 7: Assigning detailed 
morphological features tags for 
each of the word’s morphemes
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Example of Analyzed word
 	 
!"#
$ %	 

Feminine plural 
letters
stem Definite article conjunction
 
"#
&	
 wa al-ğāmi‘āt (And the universities)
Lemma <link>
	
Root <link>

	
Pronunciation
Lemma root POS   Pattern
Meaning
Word’s list of 
similar root




	
	

	
Pattern

Examples
Phrases, collocations, idioms 
Origin (links to traditional Arabic 
lexicons)



	
	
 !"	
	
#	
	




!

$
Word’s morphemes

 p--c------------------- Particle, conjunction (clitic)
%	 r---d------------------ definite article (clitic)

!"#
$ np----flp-vndd---ncat-s collective noun, feminine 
(M/S), varied, non-human …
 	 r---l------------------ plural feminine letters
http://www.comp.leeds.ac.uk/sawalha/tagset.html
Plural form
#	
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Samples of traditional Arabic 
lexicons 
': "	: )*+# !,-	 .'/ .'0/. 
'
2 345	 6
7 802 89" 8:9") 6
;2: <6=>
? %@ 92 A&B	: 
CD
@2 E# "F0B"G HI7J )0*K+2L MNO
P 
Q0$KR SN
T )0U"D
0O# "VW2P X KY7+=>	 
Z[ 0U"2 %@: C72R X \9 K]^B	 
"VW""P) +^9 )	 4_ :` )3	
+0
9 V+a^ 
7 )	 Vbc: )2V,2D0"P d 
!
0P2 
*	 2+^ 	. "	 8e72: 
)A[	 EG fgD	. +_J3h	: "	 A	 i '/ <8G,0&
# "	 <RFj# /:9"	 0E
," /VP 6 )8:GB"k 
lm# ":nWj	 ":o"L	. /:0"	: p9"	 89" 6O^BP. %b7: 
'

	 qVQc 8Qc 2 62r V2 
'
7 6 89" X 
:$s. 6

0	 345	 2 62r V2 6

7 6. E9	 F: 6


	 6

2. l@: 6

2 <6=>
? 6


	: )Q0,
0	 
pt 6


0	. 6

	: 6
2) 60

	: 60
2. X l7u	 v7v	: 


	 4c wD0,P 6DG 8+9 <8Q"k2 2 



0	. %b7: 
'

	 /l$+	 	xK 
'
2 6
^ y X "V	7"I V>Dz^ 	 ...
k t b: [Alkitab] the book; is well known. The plural forms are [kutubun] and [kutbun]. [kataba Alshay’] He wrote something.
[yaktubuhu] the action of writing something. [katban], [kitaban] and [kitabatan] means the art of writing. And [kattabahu] writing
it means draw it up. Abu Al-Najim said: I returned back from Ziyad’s house [after meeting him] and behaved demented, my legs
drawn up differently (means walking in a different way). They wrote [tukattibani] on the road the letters of Lam Alif (describing
how he was walking crazily and in a different way). He said: I saw in a different version, the word “they wrote” [tikittibani] using
the short vowel kasrah on the first letter [taa], as it is used by Bahraa’ (Arab tribe) dialect. They say: (ti’lamuwn) (you know).
Then the short vowel kasrah is propagated to the following letter (kaf). Moreover, [Alkitab] the book is a noun. Al-lihyani Al-
Azhari definition is: [Alkitab] The book is the name of a collection of what has been written (a collection of written materials or
texts). And the book has gerund [Alkitabatu] writing (art of writing) for whoever has a profession, similar to drafting and sewing.
And [Alkitabatu]: is copying a book [copying a book in several copies]. It is said: [iktataba] someone subscribed another means;
he asked to write him a letter in something. [istaktabahu] He dictated someone something means to write him something. Ibn
Sayyedah: [Iktatabahu] is similar to [katabahu]. It is said: [katabahu] write something down means draw up. And [Iktatabahu]
writing something down means dictate someone something, which is the same meaning of [Istaktabahu]. [Iktatabahu] registering
(masculine), and [Iktatabathu] registing (feminine). In the Qur’an: [Iktatabaha] He registered it, he has dictated it every sunrise
and sunset, which means dictating it. It is said: [Iktataba Al-rajul] The man registered, if he registered himself in the Sultan’s
office …
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Constructing the Arabic broad-
coverage lexical resource
Analyzing Lexicon’s Text Separately
• Convert each lexicon text into a unified format. 
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• A bag of words is extracted from the definition text.
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• A normalization analysis that verifies the word-root pairs by 
applying linguistic knowledge. 24
6 ’aktabahu 	 al-kitāb /:0/	 al-kutbatu

'
2 ’aktaba :9	 al-kitābat /:
0/	 al-kutbatu
C0
2 ’aktabtu 2:9	 al-kitābata "	 al-kitāb
4KB0"2 ’aktibnῑ :
9	 al-kitābat /:9"	 al-kitābatu
89K ’iktāban 'P	 al-katātῑb 
"	 al-kitāba
6	 ’istaktabahu :	 al-kitbat /:
9"	 al-kitābatu
6


0	 ’istaktabahu :	 al-katῑbat "	 al-kitābu



0	 ’istaktabahā :2 wa katῑbat K"	 al-kitābi
'	 ’iktataba 
'"{2	 al-katā’iba 'Pi	 al-mukātib

'

	 ’iktataba '"{2	 al-katā’ibu :Pi	 al-mukātibat
6


	 ’iktatabahu /:2	 al-katῑbata 'i	 al-maktab



	 ’iktatabahā 
'{
2	 al-katā’iba :i	 al-maktabat
0'	 ’uktub :
2	 al-katabat :9i	 al-maktūbat
C0"	 ’uktutibtu '02	 al-katbu ;/	 al-kuttābu
p9"	 ’iktitābuk K'02	 al-katbi 

"	 al-kitāba

p9"	 ’iktitābuka '
/	 al-kutabu /:
9
"	 al-kitābatu
"[	 al-’iktitābu /:0
/	 al-kutaybatu ":
9
"	 al-kitābati
'P	 at-takātubu 
;/	 al-kuttāba '

,	 al-maktabu
'P	 al-kātib K;/	 al-kuttābi /:
9
,	 al-maktūbatu
'"P	 al-kātibu :0/	 al-kutbat 
'

0"	 ’istaktaba
The first 60 lexical entries of the root آ k-t-b ‘wrote’ stored in the broad-coverage lexical resource.2512/4/2011
Combining into One Broad-
Coverage Lexical Resource
• After analyzing each lexicon, a combination algorithm is 
applied to construct the broad-coverage lexicon. 
# Lexicon
Word types
[B]
Records 
inserted [A]
Percentage
(A/B)% (A/C)%
1 lisān al-‘rab 207,992 207,992 100.00% 47.80%
2
mu’ğam al-muḥῑṭ fῑ al-
luḡat 74,507 61,113 82.02% 14.04%
3
tağ al-‘arūs min ğawāhir al-
qāmūs 128,119 95,415 74.47% 21.93%
4 muẖtār aṣ-ṣiḥāḥ 19,540 16,573 84.82% 3.81%
5
al-muğrab fῑ tartῑb al-
mu‘rab      12,396 9,805 79.10% 2.25%
6 kitābu al-‘ayn 30,292 18,878 62.32% 4.34%
7 al-mu’ğam al-wasῑṭ 36,660 25,364 69.19% 5.83%
Totals 509,506 435,140 [C] 85.40% 100.00%
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The Corpus of Traditional 
Arabic Lexicons
• Lexicons’ text can be used as a 
corpus of traditional Arabic 
lexicons.
• Different domain than existing 
corpora.
Number of files 247
Size 178.32 MB
Vowelized 
words analysis
# of words 14,369,570
# of word types 2,184,315
Non-vowelized # of words 14,369,570
• The Arabic corpus of 
dictionaries covers a period of 
more than 1200 years.
• Consists of large number of 
words and word types.
• Has both vowelized and non-
vowelized text.
word analysis # of word types 569,412
Partially-vowelized Non-vowelized
Word Frequency Word Frequency
X 292,396 E# 322,239
E# 269,200 X 301,895
%@ 172,631 %@ 190,918
 120,060  132,635
wDG 108,252  130,809
# 89,195 wDG 119,639
%@ 88,233 	x 115,842
EG 82,027 %@ 99,601
	x 81,479 E9	 94,980
 78,622 # 94,530
_ 75,149 E9 92,2132712/4/2011
Key notes
• When do users start using dictionaries?
• What are the users’ needs of monolingual or bilingual 
dictionaries?
• What is the best arrangement methodology for Arabic 
dictionaries?
• What are the technologies needed to search for a word in 
dictionary?
• What linguistic information that can be provided in a 
dictionary for each dictionary entry?
• How is dictionary entry connected to other dictionary entries?
• How are examples of the dictionary entry selected?
• What are the phrases, collocations, idioms that are related to 
dictionary entry? 2812/4/2011
Conclusions
• Morphological analysis is essential technology for constructing 
dictionaries.
• The Arabic morphological analyzer provides detailed information 
about the processed words.
• Traditional Arabic lexicons are important because they provide the 
correct linguistic information about the words, examples from the 
Qur’an and poetry, collocation used in the past 1200 years, etc…
• Arrangement of Arabic dictionary entries is a challenge for Arabic 
lexicography. 
• Three types of dictionaries can be provided according the user 
needs; Modern Arabic dictionary, traditional Arabic dictionary, and 
a dictionary of dialects.
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